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ABSTRACT 


This paper proposes hypotheses about the composition of the Late Shang population. They are 
intended to assist in discussing the thesis that the distinctiveness of the Late Shang polity rested in 
implementing a definitive project of social stratification in the Central Plains of China. Evidence about 
diet and human sacrifice is summarized to support claims about stratification, which is here understood 
to require exclusion from access to resources needed to make a living. Hypotheses tested using tools 
designed to extract information from ancient DNA data are employed in conjunction with 
archaeological information to make tentative suggestions about population composition, notably about 
who could have made up the bulk of the craftworkers in Late Shang society and who could have filled 
the role of warrior adjuncts in support of the Late Shang ruling elite. It is suggested that the bulk of the 
craftworkers could have been drawn from a melding of Central Plains and neighboring Shandong 
populations. Some of the warriors serving as adjuncts in support of the ruling lineage could plausibly 
be derived from the southeast Mongolia Ulaanzukh Culture. The Late Shang rituals of oracle bone 
consultation and human sacrifice are here interpreted as a public representation of deliberation with 
departed lineage heads by which the Late Shang ruling lineage asserted exclusive control over 
community resources and decision-making. By means of these rituals, the Late Shang rulers instituted 
a tacit Bronze Age virtue ethics or ethics of excellence. The organization established by the Late Shang 


rulership may have been the earliest effective realization of trifunctionality in the Central Plains. 


Keywords: Late Shang and Shandong, Late Shang and Ulaanzukh, Late Shang DNA, Late Shang 


excellence, Late Shang population composition, Late Shang stratification, Trifunctional thesis 
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INTRODUCTION 


This paper employs a combination of approaches from various fields to support a reconstruction of the 
Late Shang conception-in-action of excellence. It has philosophical interest insofar as this Late Shang 
Bronze-Age implicit virtue ethics or ethics of excellence is a precursor to Confucianism (V. Chen 2014). 
It may also be helpful in offering a broader context for situating trifunctional social divisions that are 
typically associated with the Platonic conception of a just society — which is an aspect of Platonic 
virtue ethics — and attributed to an Indo-European outlook, a thesis articulated by G. Dumézil (1995). 
The proposed reconstruction casts the Late Shang-enacted conception of excellence as a public display 
of exclusion. Ritual exclusion, it is suggested, was conveyed in the public representation of deliberation 
about stewardship over the ruling lineage’s domain, which the ruler carried out in the guise of 
conversations with deceased lineage heads. Oracle bones and plastrons were the media through which 
the conversational exchanges were portrayed as occurring, and the inscriptions were their imprint. The 
proceedings were marked by the sacrifice of human victims. 

The paper surmises that a distinctive feature of the Late Shang polity was its success in 
implementing a stratified social organization, of which the ritual of exclusion featuring oracle bone 
cracking and human sacrifice was a symbolic representation. The essay draws on political anthropology 
to characterize stratification. Relying on disciplines related to archaeology, including those that pertain 
to the study of diet and nutrition, the paper suggests that stratification, in the restricted sense adopted 
here to avoid ambiguity, had not been enforced in the Central Plains prior to the Late Shang experiment. 

For the Late Shang ritual of exclusion to have both meaning and impact, it needed a public. 
Combining facts from archaeology and methods of drawing inferences from currently available ancient 
human DNA samples from the Central Plains and areas to their north, some hypotheses are presented 
about who its targeted audience was. The result is that, while acknowledging that samples from the 
period between Late Longshan in the Central Plains and Late Shang are not available as of this writing, 
one can tentatively project that the main audience would have been lineages of skilled artisans that had 
spread westward from Shandong sometime in the period between Late Longshan and Late Shang and 
blended with populations of the Central Plains. The evidence from archaeology and inferences from 


available ancient DNA also tentatively support the presence of a southeast Mongolian Ulaanzukh elite. 
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A trifunctional division of society into a ruler whose prerogative is the exercise of deliberation, 
a supporting warrior elite, and a larger category of craftspeople and producers could reflect the trans- 
Eurasian impact of the spread of social stratification. What we can infer from the successful imposition 
of this tripartite order in Late Shang society — if that is what occurred — is that a trifunctional division 
is better seen as a structural feature of early forms of stratified social organization rather than as a 
pattern that is culturally specific to Indo-Europeans. 

In what follows, the paper provides a review of the concept of stratification as it is used here 
and summarizes current evidence of stratification from dietary patterns and sacrificial practices. It then 
ties archaeological information to inferences that can be drawn from ancient DNA to address the issue 
of who were the people over whom the Late Shang rulers asserted their supremacy. 

The paper continues with a more philosophically oriented section that presents the notion of 
excellence in the Late Shang not as a personal characteristic of a ruler but as a public manifestation in 
ritual sacrifice. It then concludes by tying this public manifestation to what is suggested to be a distant 
echo of it, the Platonic conception of the virtue of justice. The connection suggested is that both Late 
Shang excellence and the Platonic virtue of justice are kindred forms of asserting the legitimacy of social 


stratification. Both forms can be construed as responses to the impact of specialized pastoralism. 


STRATIFICATION, DIET, AND HUMAN SACRIFICE 


STRATIFICATION 


Evidence of specialized crafts and differentiation in grave goods and settlement patterns is frequently 
taken to indicate social stratification. This is a loose sense of the term. In the disambiguated sense in 
which the word is used here, a society is stratified if there is a group within it that acquires and 
maintains control over resources needed to make a living such as to effectively restrict access to them 
from other members of the society, for instance by imposing some kind of tax or labor requirement 
(Ames 2007; Fried 1967; Paynter 1989). In what follows, “stratification” will be used in this disambiguated 
sense. 

In the ethnographic record, the earliest, most effective social organization for enforcing 


restriction on access to resources is the segmentary lineage: in effect, segmentary patrilineality. Lineality 
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of this kind emerges in ecological conditions of repetitive, long-term use of resources, access to which 
can be effectively controlled (Boone 1992, 316-317; Sahlins 1961, 342). A society that specializes in the 
herding of large animal domesticates is a typical example of a stratified society. Pastoralists are 
organized around male lineages (Borgerhoff Mulder et al. 2010; Janaki Holden and Mace 2003). In 
contrast, animal husbandry integrated with crop cultivation does not necessarily lead to stratification 
(Gurven et al. 2010). The key factor is control over an excludable resource needed by members of the 
community that are not part of the lineage (Blumberg and Winch 1972). A society that has diverse roles 
through which individuals can exercise competence and achieve recognition is a ranked society, but it 
is not necessarily stratified. In a society with rank, there are fewer such roles available for its members 
than there are individuals competent to fill them. However, no part of society exercises consistent and 


exclusive control over resources needed to make a living (Fried 1967, 109 ff.). 
DIETARY PATTERNS 


Nutritional status is a significant indicator that restrictions on resources essential for living are in place. 
It can tell us whether some categories of individuals are treated differentially in a way that impacts their 
health and life prospects. Nutritional status is inferred from stable isotope analyses of human and 
animal collagen. Such analyses indicate there were no significant differences in diet among Neolithic 
farmers of the Yangshao Culture of the Yellow River Basin, dated around 5000-3500 BCE (Pechenkina 
et al. 2005). Isotope values for this period reveal a heavy reliance on millets and some consumption of 
animal products, such as pigs. 

There is disagreement over whether the Dawenkou Culture of Shandong, partly contemporary 
with the Yangshao Culture, was socially stratified or not. It had rank, since some graves were more richly 
furnished than others. One study of dietary patterns concludes that there is no evidence of differences 
in diet (Dong et al. 2019), while another sees some dietary evidence of social stratification in the Late 
Dawenkou period, around 2800-2500 BCE. Some, but not all, individuals in elaborate burials of the Late 
Dawenkou period have higher nitrogen isotope values. Nevertheless, not enough is known about the 
nitrogen isotope values of their food sources to assess whether the difference is due to restrictions on 
preferential foods or rather to the practice of manuring or to reliance on aquatic resources, both of 


which would raise nitrogen values (S. Chen et al. 2019, 48-49). 
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Domesticated cattle did not appear until the Longshan period, which followed the Yangshao in 
the Central Plains. The herding of sheep and goats may have been practiced by the Early Longshan 
period, but pigs were still the main source of meat. With respect to meat consumption, no significant 
difference was found between males and females of the Longshan Culture (Pechenkina et al. 2005, 1177— 
0184). 

Individuals sampled for the proto-Shang period from around 2000-1600 BCE were from a site in 
southern Hebei Province that provides archaeological evidence of metallurgy, oracle bones, and walled 
settlements (Ma et al. 2016, 436). The variety of grave goods recovered from burials allowed for testing 
whether diet and social status were related to grave goods. The study found that diet was still 
predominantly based on millets and farm animals fed on millets, while pigs, but not cattle, sheep, or 
goats, were the main source of animal protein. A similar pattern is reported for the Longshan period site 
of Wadian (Ma et al. 2016, 439), which is one of the sites for which there is ancient DNA. 

It appears that dietary patterns in the proto-Shang period had not changed much from the 
Yangshao era. There was no significant difference in nutrition between males and females, and 
differences in grave goods were not related to differences in nutrition. Overall, the results suggest an 
increasing differentiation among individuals, which is undeniable given the differences in grave goods. 
Nevertheless, individuals classified by archaeologists as low status did not suffer from relative 
malnutrition (Ma et al. 2016, 441). One can infer that Central Plains society between 2000-1600 BCE had 
not rationalized control over resources to the extent that it could have a noticeable impact on nutrition 
and health. 

This state of affairs can be contrasted with the Central Plains of the Eastern Zhou period (770 
BCE-220 CE). By then, the effect of stratification on diet had become evident. The main diet still 
consisted of millets complemented by a limited amount of protein for the more favored categories of 
individuals. The difference is that wheat replaced millets for the poor, wheat being perceived as an 
inferior food source (Zhou et al. 2017, 217). In the Central Plains, preference for millet persisted until the 
third century CE, when the introduction of the flour mill gave wheat products a newfound popularity 
(Yii 1977, 73, 81). Preference for wheat was limited to areas influenced by steppe pastoralist customs, 
such as Xinjiang, Gansu, and Qinghai (Zhou and Garvie-Lok 2013, 31-32). Coming back to the Eastern 


Zhou period, women suffered from diseases due to malnutrition in childhood that affected bone growth 
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(Dong et al. 2017, 935-936). Thus, by the eighth century BCE, the impact of stratification on diet was 
clear. This had not been the case as late as 1600 BCE. 

What happened in the meantime? The Late Shang period is dated around 1250-1050 BCE. In 
Late Shang society, differences in nutritional status show up even among individuals who belonged to 
lineages of craftspeople. Quantity and quality of grave goods now correlate with evidence of greater 
animal protein consumption. Moreover, males consumed more animal protein than females. Males 
buried in a prone position, a ritual that had not previously been encountered in the Central Plains, seem 
to have been privileged with respect to access to animal protein (Cheung et al. 2015). Sacrificial victims, 
however, had a poorer diet than the local residents of the Late Shang capital (Cheung et al. 2017). 

Thus, even people engaged in the crafts in the Late Shang capital, especially if they were male, 
consumed more animal protein than their predecessors from the Longshan and Yangshao periods, and 
apparently more than people of later periods, so they benefited from the Late Shang social arrangement. 
There were now differences in nutritional status not only between males and females but also within 
the category of craftsmen. Moreover, males buried in a prone position were not outcasts, but privileged. 
The Late Shang period marks a turning point in the implementation of policies that clearly indicate 


stratification had taken hold. 


HUMAN SACRIFICE 


Diet is not the only evidence for assessing the impact of stratification. Effective exclusion from the use 
of resources requires coercion. Stratified societies organized in patrilines are efficient at directing 
aggression outward and controlling territory at the expense of non-stratified societies (Sahlins 1961, 
336ff.). They also direct aggression inward. The internal redirection of aggression aimed at enforcing 
stratification takes the form of ritual human sacrifice. Social scientists appear to be confident that the 
connection between stratification and ritual human sacrifice is causal (Watts et al. 2016). 

Pastoralists of the Eurasian steppe practiced human sacrifice, as did cultures on which they 
impinged, the cultures of the Late Neolithic Qijia (Liu and Chen 2012, 327) and Shimao (Sun et al. 2017). 
The evidence from Late Shang is unequivocal. Human sacrifice had appeared in the previous, Erlitou, 
period and was practiced on an unprecedented scale in Late Shang (Campbell 2018, 84). In the 


beginnings of the Late Shang polity, over 25 percent of the content of oracle bone inscriptions 


SINO-PLATONIC PAPERS NO. 321 


pertaining to sacrifice refers to human sacrifice. This proportion drops to 5 percent toward the end. The 
beginnings of the Late Shang society, marked by King Wuding’s reign, saw a particularly intensive use 
of human sacrifice, such that more humans than animals were sacrificed during his rule (Campbell 2018, 
199-200). 

Estimates of the number of human sacrificial victims during the entire Late Shang period vary 
from around 13,000 to 23,000 (Keightley 2012, 69). This figure excludes death attendants inhumed in 
elite graves. It is estimated that there was an average of between five and twenty-five victims per month 
over the entire duration of the Late Shang period. During Wuding’s reign, there might have been well 
over a hundred sacrificial victims per month. Most of the victims in that period were fifteen- to thirty- 
five-year-old males (Keightley 2012, 76-77). 

Like the elite, the non-elite inhabitants of Late Shang were organized into lineages. Even 
residential zones of the Late Shang capital, Yinxu, were organized by lineage groups (Liu and Chen 2012, 
356). Organization into lineage groups would have applied to specialized craftspeople (Chang 1980, 230). 
The latter would have been charged with producing the sophisticated bronze artifacts and other elite 
items on which the rulers depended for conveying their preeminence to external clients and 
competitors. Keightley surmised that it is these specialized laborers who were referred to as the zhong 
in oracle bone divinations. There is no divination recording that the zhong were offered as sacrificial 
victims in oracular ceremonies (Keightley 2012, 70). According to Keightley, the human victims of Late 
Shang sacrificial rituals are unlikely to have belonged to Late Shang society. The matter is confirmed by 
recent studies. Sacrificial victims, according to isotopic data, were not locals, although they might have 
been kept alive for some time as laborers before being put to death (Cheung et al. 2017). If so, Late Shang 
society must have had effective means of applying physical coercion domestically, since these victims 
were men of military age. 

In summary, the Late Shang elite successfully converted a complex but still not-yet-stratified 
society into one in which one lineage and its allies took control over resources. This feat had not yet 
been accomplished by around 1600 BCE. But it must have been after Wuding’s reign, in light of what is 
known about nutritional status in the Central Plains before and after the Late Shang. 

Given changes in dietary patterns detectable after the Late Shang and the clear prevalence of 


human sacrifice in the earliest phase of the Late Shang polity, there can be no doubt that much of the 


VICAS, “THE LATE SHANG, DNA, AND TRIFUNCTIONALITY” 


task of governing was taken up with what one might call a definitive project of social engineering. Who 
were the subjects of this project? The next sections address this question by adding evidence from 


archaeology and archaeogenomics. 


WHO WERE THE LATE SHANG? 


THE EVIDENCE FROM ARCHAEOLOGY 


The Late Bronze and Iron Age populations of the Central Plains were derived from the earlier Longshan 
and Yangshao populations. Both archaeology and now archaeogenomic data (Ning et al. 2020) are in 
agreement on this point. Archaeologists’ assessments can be adduced in favor of Shandong having a 
formative impact on pre-Late Shang society. K. C. Chang believed that the Longshan cultures of Henan 
and Shandong provided the foundation for the Late Shang Culture (Chang 1980, 340). Liu and Chen 
opine that the Shandong Longshan, who were descended from the Dawenkou Culture, merged with 
Central Plains Longshan Culture bearers to form a predecessor culture to Late Shang (Liu and Chen 
2012, 216). Moreover, Shandong had copper and tin resources needed in the production of bronzes. 
Shelach-Lavi places the integration of Shandong in the Shang cultural sphere by the Middle Shang 
period, which he dates to around 1400-1300 BCE (Shelach-Lavi 2015, 198-200). Even more 
archaeological observations can be adduced. 

Underhill points out that competition between the Central Plains and Shandong appears to 
have played out in the exchange of elaborate, eggshell-thin drinking cups, the impetus for which came 
from west Shandong. This competitive process seemed to continue to around 1900-1800 BCE. Similar 
drinking cups are found in west Henan (Underhill 1996, 141-143). The influence of styles might indicate 
a merging of populations, by which specialized craftworkers from Shandong joined what would later 
become the heartland of Erlitou Culture in the Central Plains. 

Moreover, some early writing of the same general type as the oracle bone inscriptions of Late 
Shang was found in the Neolithic site of Shijia in Shandong (Keightley 2012, 28), while an inscribed 
oracle bone was found at Daxinzhuang in Shandong (Keightley 2012, 231). 

While archaeologists have reservations about considering folklore from historical periods as 


evidence, one can add that the bird cult of the Shang people, which is alluded to in Shijing 4.5.303 and 
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which is tied to a purported Shang origin myth (Z. Chen 1999), places the beginnings of the Shang in 
Shandong. Some scholars see the bird motifs in Dawenkou pottery marks as pre-Shang, tying pre- 
dynastic Shang ancestors to the bird myth (Z. Chen 1999, 145; Keightley 2012, 363). 

Finally, the influence of the Shandong Longshan Culture may have spread north. Some Shimao 
Late Neolithic jade blades and disks are similar to those found in the Shandong Longshan Culture (Sun 
et al. 2017). Shimao is situated in the Loess Plateau that lies north of the Central Plains. Converging 
evidence seems to support the idea that Shandong-related people were a source of the traditions of fine 
craftwork that made their way into the Late Shang polity. 

There is also archaeological evidence to support a relationship between Late Shang and Lower 
Xiajiadian cultures. The latter provides the earliest evidence of the kind of oracle bone preparation that 
would become prevalent in Late Shang ceremonial (Flad 2008). Moreover, Chang believed that the 
beginnings of Shang bronze casting should be placed in the Lower Xiajiadian Culture (Chang 1980, 346). 
This early view on the beginnings of metallurgy in the Central Plains has been more recently reinforced 
by the suggestion that the piece-mold casting technology present in the Seima-Turbino phenomenon 
made its way to the Central Plains via the Lower Xiajiadian Culture (Lin and Liu 2017). 

There is, in addition, archaeological support for cultural interaction between the Shimao Late 
Neolithic Culture and Eurasian Steppe communities, which might also have been a factor in the 
development of bronze metallurgy (Sun et al. 2017). It has also been suggested that the population of 
Shimao Late Neolithic Culture, after the downfall of their walled settlement, migrated southward to the 
Central Plains (Rowland 2017). 

An indicator in favor of the idea that descendants of Late Neolithic Qijia Culture, in northwest 
China, left more than a cultural imprint on Late Shang society is that Qijia Culture yields evidence of 
the earliest remains of domesticated horses in China (Liu and Cheng 2012, 328). Horses and chariots 
were of vital importance to Late Shang rulers. 

Finally, the role of the southeast Mongolia Ulaanzukh Culture in contributing skills in chariot 
warfare has recently received attention. There is evidence of a sudden increase in prone burials of death 
attendants in elite tombs of the Late Shang period. This form of burial is associated with specialists in 


chariot warfare from the north (Rawson et al. 2020). The hypothesis is that the source of this category 
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of specialists is ultimately the Ulaanzukh Culture of southeast Mongolia, which shares the prone burials 


and types of weapons and tools found in these death attendants’ graves. 


INFERENCES FROM ANCIENT DNA 


While there are only two samples from the Late Shang period, each individual represents the genetic 
legacy of hundreds of predecessors, so examining even a small number of samples can be instructive. 
From the samples available it is possible to infer there was a Shandong-like population that spread 
westward to the Central Plains sometime between the Late Longshan and Late Shang periods. 
According to the dates of the samples on which this inference is based, the population movement would 
have occurred after 1900 but by around 1300 BCE. This is a period for which, as of this writing, there are 
no samples. The motive for thinking that a Shandong-like population was material to setting the stage 
for Late Shang development is that there exists a reasonable model in which individuals from Late 
Shang form a clade with a sample from the period of transition from the Mesolithic to the Early 
Neolithic in Bianbian, Shandong. This means that the Shang individuals are descended from a 
population represented by the sample from Bianbian. Central Plains Longshan and Yangshao do not 
share this characteristic at the same level of significance. Neither do West Liao River Basin individuals 
from the Lower Xiajiadian Culture. Samples from Late Neolithic Shimao and Qijia samples definitely do 
not share this characteristic (Appendix, Section 1). 

Moreover, the Late Shang individuals are more north-shifted than the Central Plains Longshan 
for which there are currently samples (Appendix, Section 2). In this respect, they appear to be similar 
to an Early Neolithic individual from Boshan, Shandong, which gives additional, indirect support for 
believing that a Shandong-like population had an important impact on the descendants of the Central 
Plains Longshan Culture in the formation of the Late Shang. 

One cannot exclude some additions from descendants of Late Neolithic Shimao and Lower 
Xiajiadian cultures, but they are neither more northern than Late Shang nor do they show the affinity 
to a Shandong-type population that the Late Shang individuals do, so they cannot have had a major 
impact on Late Shang. It is also possible that part of the northern shift in Late Shang is due to some 


influx from descendants of the Qijia Culture, known for horse breeding. Even so, the contribution from 
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descendants of the Qijia Culture cannot have been major, since the Late Neolithic Qijia individuals do 
not show any affinity to a Shandong-like population (Appendix, Sections 1 and 2). 

Finally, it is possible to model Late Shang individuals with Late Bronze Age Ulaanzukh samples 
from Mongolia. This is not the case for the other populations examined, except for Lower Xiajiadian, 
although at a lower threshold of non-rejectability (Appendix, Section 3). Minor Ulaanzukh presence 
could be a factor in the more northern profile of Late Shang in comparison with the Central Plains 
Longshan (Appendix, Section 2). It is possible that it made its way from southeast Mongolia into the 
Central Plains via the West Liao River Basin, which was occupied by the Lower Xiajiadian Culture. 

If one can draw a preliminary sketch of what the Late Shang were like, it would probably be a 
combination of Central Plains Longshan and an as-yet unsampled population that was most likely from 
Shandong and made its presence felt after 1900 but no later than around 1300 BCE. Some Ulaanzukh 
input to this mix is possible. One cannot rule out descendants from populations neighboring the Central 
Plains, such as from the Qijia and Lower Xiajiadian cultures, nor can one rule out descendants from the 
Late Neolithic Shimao Culture. Among the last three, the evidence in favor of an influence of Lower 


Xiajiadian on Late Shang is somewhat stronger. 


THE LATE SHANG: SUMMARY 


Who were the targets of the message communicated by the Late Shang public ritual of oracular 
consultation that cemented the status of the ruling lineage? A workable answer is that it was mainly a 
Shandongified Central Plains population. It is possible that the internal population of the Late Shang 
polity could also have incorporated descendants of northern populations such as the Qijia Late 
Neolithic Culture or perhaps the Late Neolithic Shimao Culture. Qijia, especially, was a source of horses 
and horse breeders, which the Late Shang needed. The Late Neolithic Qijia and Shimao cultures were 
accustomed to human sacrifice and their descendants might have been more likely to accept it. Input 
from Lower Xiajiadian of the West Liao River Basin also has some plausibility. It would be consistent 
with its being a source of the specific mode of oracle bone preparation characteristic of the Late Shang 
and also with its being a transit point for bronze casting technology from the Seima-Turbino 
phenomenon. The West Liao River area could, moreover, have been the route that the southeast 


Mongolian Ulaanzukh took on their way to the Central Plains. 
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It is possible that a military elite of ultimately southeast Mongolian provenance not only 
ensured the upkeep and operation of chariots for warfare but may also have contributed to enforcing 
the Late Shang political order. But it is a blend of Central Plains and Shandong-like populations that 
might have provided the lineages that looked after the production of goods on which the Late Shang 
elite relied. It is this blend that could have formed a significant part of the audience bearing witness to 


Late Shang sacrificial rituals. 


LATE SHANG EXCELLENCE: THE LINEAGE OF THE PEERLESS 


Oracle bones and their inscription played a role in statecraft. The implicit conception of action and 
decision-making they instantiate convey the vantage point of the ruling lineage. Oracle bone 
inscriptions tell us, indirectly, that excellence was seen as the demonstration of virtuosity in 
deliberation. We are used to thinking of excellence as a personal disposition. But, before the humanistic 
turn that came much later with Confucianism (V. Chen 2014), excellence was public. The ceremony of 
oracular consultation was in effect for the most part a consultation about matters of stewardship with 
deceased lineage heads. Like an apt steward of family resources, the ruler demonstrated his standing as 
one who deliberates with, or sometimes hosts, past lineage heads in conversations about managing the 
lineage’s domain. 

Ancestral lineage heads would have acquired an abstract and temporal dimension by being 
identified with days of the ritual calendar, in which individuals of past generations were blended into 
virtualized ancestors. This enabled the ruling lineage to create a conception of time that shaped the 
socially shared calendar of events. The deliberation conducted between virtualized, past lineage heads 
and the current, physical instantiation of the lineage in the body of the ruler was enacted with oracle 
bones or plastrons “speaking” through the sounds and cracks they made when heated. The main 
beneficiaries of the ceremonies of oracular consultation with past lineage heads would have been all 
males descended from the current ruler’s direct ancestors or his uncles (Chang 1980, 100). 

Late Shang rulers seem to have had the foresight to broaden their appeal. The allegiance of 
women relatives and individuals not related to the ruling lineage might have been enhanced by 


incorporating their participation in the preparation and enactment of ceremonies. Female relatives are 
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thought to have been involved in the ritual preparation of oracle bones and plastrons (Keightley 1978, 
16-17). Diviners in the first period of the Late Shang era, which saw the greatest number of human 
sacrifices, would have been called upon to “read” the voicings, that is, the physical cracks in the bones 
or plastrons. These interpreters could have been relatives of royal consorts (Keightley 1983, 549, 553). 

The ritual and oracles could not have been incomprehensible to those who were neither part of 
the ruling lineage nor indirectly related to it. In fact, the ceremonies of oracle bone cracking and 
attendant sacrifices could not have fulfilled their function of enforcing power if they had not been 
witnessed by those who did not belong to the ruling lineage. The large expenditure of resources and life 
that accompanied oracular ceremonies called for public display. And public display requires an 
audience. 

So we return to the issue of who would have been the most important domestic audience of the 
ceremonial of ritual consultation between the ruler and virtualized ancestors, sealed with a profuse 
shedding of human blood, which had no other function than to enforce stratification. It is most likely 
those on whom the rulers depended for the production of elite goods that sustained their status. The 
production of bronze artifacts, notably, reaches new heights in the Late Shang period both in quantity 
and elaborateness of design. 

One might ask why bronze objects were not favored as the medium for oracular consultations. 
Part of the answer relies on extant tradition, since oracle bones were prepared in the Late Neolithic 
Lower Xiajiadian Culture in a manner that is very similar to Late Shang practices. Another part of the 
answer is that those who were capable of producing the needed bronze or jade artifacts would have 
been specialized craftspeople, who were organized in their own lineages. They were the ones who were 
to be excluded from the conduct of community affairs while, at the same time, their cooperation had 
to be ensured, since they were the people on whose labor the ruling lineage depended. 

The ritual time inhabited by virtualized Late Shang ancestors of the ruling lineage was the 
framework through which the attachment shown by specialized workers to their own ancestral lines 
could be integrated into and then subordinated to the interests of the ruling lineage. Perhaps these 
workers were, after all, not distantly removed from the Late Shang elite, if they all shared common 


Central Plains and Shandong-sourced ancestry. That would have been all the more reason for the Late 
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Shang rulership to assert distinctions. How else could one convince distant relatives that they no longer 
have any business participating in family affairs? 

The spectacular bloodshed of human sacrifice would have been effective in amplifying social 
distance from the ruling lineage. Nevertheless, it would not have been shrewd to use up the pool of 
specialized craftspeople as sacrificial victims. That is probably why specialized workers were not 
mentioned as targets of human sacrifice and perhaps also why some of them were well fed. Certainly, it 
appears that the craftsmen of the Late Shang period had access to more animal protein than the people 
of preceding and later periods. 

The Late Shang rulers’ ritual consultation with their own deceased lineage heads, expressed 
through the manipulation of oracle bones and plastrons, brought home to the audience of specialized 
workers that their skills were not called upon in deliberations concerning how to organize the life of the 
community and set its goals. That implicit message would not have been persuasive if the means of 
communication with ancestors of the ruling lineage had to be mediated through bronze or jade artifacts. 
These were objects that could not be produced without the expertise of the lineages of craftspeople. If 
bronze or jade artifacts were used as media for such rituals, the ritual of ancestral voicings would have 
laid bare the dependency of the ruling lineage on the skills of the specialized craftspeople, and that 
would have diluted the effect of the sacrificial shedding of human blood. 

For all the need to create distance, the scenario of a conversation between the ruler and Late 
Shang virtual lineage heads enacted by heated oracle bone “voicings” would have been intelligible to 
the audience of specialized craftspeople. They were familiar with how decisions about household and 
lineage affairs are reached. The ordinary process of decision-making among them probably took place 
through conversational exchanges among older and younger lineage members and _ probably 
incorporated some sharing of food and drink. 

The Late Shang rulers devised a ritual that was meaningful not just to themselves but that could 
also be understood by those they intended to exclude. It consisted of a process of consultation with 
members of the older generation, sealed with food and drink. Those to be excluded, the specialized 
workers, still needed to be part of the community. The dramatization of communication with ancestral 
lineage heads through oracle bone manipulations — which did not require the same degree of 


productive virtuosity as bronze metallurgy or the manufacture of jade ornaments — and the shedding 
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of human blood as a way of offering nourishment to ancestral lineage heads were the means through 
which both inclusion and exclusion were manifested simultaneously and in public. 

The specialized craftspeople were included in the proceedings as witnesses validating a 
ceremony that symbolized deliberation and decision-making among ruling lineage members. 
Deliberation and decision-making were processes specialized craftspeople understood. They also must 
have understood they were being excluded and were validating their own exclusion through their very 
presence as witnesses. The excellence of the Late Shang ruling lineage did not rest in productive 
virtuosity. They did not have it. The specialized craftspeople did. Excellence had to be displaced to what 
the Late Shang rulers could control through coercion, which was exclusionary decision-making in 
managing resources and setting goals for the community. 

Late Shang spectacular sacrificial ritual, especially during the reign of first ruler Wuding, aimed 
at supporting enforced control over complex, coordinated activity in crafts, animal husbandry, and crop 
cultivation to benefit the ruling lineage. Why was spectacular human sacrifice necessary? The answer 
is that stratification in the Central Plains had developed from the inside. The Late Shang ruling elite 
probably voluntarily drew in supporting specialists in warfare from southeast Mongolia, who were not 
external conquerors but rather adjuncts to the ruling lineage. Stratification was not imposed from the 
outside by conquest, which is by definition coercive. The coercion had to be all the more memorable 
since it came from a lineage that other social groups might not have initially considered more deserving 
than their own. Prior to the Late Shang period, there are signs of increasing social differentiation. After 


the Late Shang, stratification definitively set in. 


CONCLUSION 


Chang had seen that the transformation that occurred in the Bronze Age Central Plains was internal, in 
the sense that it was not brought about by external conquest (Chang 1980, 329). The transformation that 
is the topic of this paper is the institution of a stratified social organization. The Late Shang elite 
captured the process of diversification of complementary, coordinated activities that had been building 
up since the Late Neolithic for the benefit of their lineage. They represented decision-making, to 


themselves and to the specialized craftspeople on which they depended, as a ritual conversation about 
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community stewardship with deceased lineage heads. That is how they signaled their preeminence. The 
outcomes of ritual trans-generational deliberations within the ruling lineage were sealed with lavish 
public demonstrations of human sacrifice. The proceedings taught the productive members of society 
that they were excluded from participating in deliberation about community affairs but also that they 
must participate in the maintenance of this hierarchical dominance. 

We can infer a tentative picture of the source populations of the individuals that were called 
upon to bear witness to these rituals. They were perhaps primarily a Shandong-derived population that 
had mixed with their Central Plains counterparts. The resulting melting pot could have incorporated 
descendants of the Lower Xiajiadian Culture, and perhaps also of the Qijia and Late Neolithic Shimao 
cultures, although, for the latter, archaeological evidence is more compelling than evidence from 
ancient DNA. 

There is no doubt that the populations of the Eurasian steppe that were instrumental in 
transmitting metallurgical know-how (Linduff and Mei 2009) were stratified societies organized into 
patrilines. By the Late Bronze Age, all Eurasian societies would have had to adapt in some way or other 
to the impingement of these patrilineal groups, through which metallurgy, horses, and chariots spread. 
The Late Shang had all three. Metallurgy, horses, and chariots were put to use in warfare. The Late Shang 
were the first to do so in the Central Plains, through a process of social transformation from the inside. 
It is likely that they were assisted by specialists in chariot warfare from southeast Mongolia Ulaanzukh, 
to which they probably awarded special status. The evidence for this is primarily archaeological, but it 
is also tentatively supported by ancient DNA. 

It is something of an accident of plate tectonics that the broad landmass connecting China to 
Europe is suitable to pastoralism, a mode of resource use that developed in the wake of the Neolithic 
adoption of integrated plant cultivation and animal husbandry, especially cattle domestication. 
Pastoralist societies that specialize in the herding of large animal domesticates are stratified. Their 
adaptation to the Eurasian steppes is likely a factor that was instrumental in transforming Eurasia into 
the locus of the most intense form of social inequality on record worldwide (Kohler et al. 2017). We do 
not know the details of how social stratification was implemented in Europe, although we know it must 
have been largely in place in the second millennium BCE and probably earlier, since early steppe 


pastoralist incursions date as far back as the last half of the fifth millennium BCE. We are not likely to 
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know the details because the transformation occurred in societies that were not literate. There is no 
reason to rule out myth as a source of insight to complement what can be learned from archaeology 
and archaeogenetics. 

The pattern in Indo-European mythology that Dumézil thought he had found is significant for 
conveying a world view in which inequality is written into the nature of things. It is the world view that 
we can presume derived from the pastoralist lifeway of the Proto-Indo-Europeans. Modern 
anthropological studies of pastoralist societies describe them as typically organized into patrilineal 
lineages: traditional pastoral production is family-based but can be complemented with the labor of 
families poor in livestock. Over 80 percent of pastoralist societies have social strata, which can include 
forms of hereditary slavery. Moreover, pastoralists have an ideology of male valor, exemplified in some 
cases by special institutions of warriorhood (Borgerhoff Mulder et al. 2010, 36). The cultures described 
are twentieth-century pastoralists of East and West Africa and southwest Asia. In all cases, herds 
included large animal domesticates. The short description provided above might well have applied to 
Bronze Age pastoralists or those of the Eneolithic from Ukraine and parts of southern Russia, with 
whom speakers of Proto-Indo-European are currently identified. Dumézil’s thesis, for all the criticism 
it has encountered, probably captures something of the way Eneolithic herders of the Ukrainian and 
Russian steppes thought about their social world. 

There is no comprehensive theory of social development that satisfactorily accounts for the 
emergence of stratification. A frequently expressed belief seems to be that it arises naturally from 
surplus production (Childe 1951; Amin 1974). Drawing on Amin’s neo-Marxian categories, as some 
archaeologists have done recently, pre-Shang society would be categorized as a blend of surplus- 
generating community mode of production, simple commodity exchange, and long-distance trade. 
Shang society would be described in terms of a tribute-paying mode of production, which replaces 
Marx’s Asiatic mode of production. This kind of categorization, although useful, does not address how 
the Shang of the ruling lineage were able to extract tribute. The view implied in this paper is that it had 
to create a form of stratification to match the stratification embedded in the organization of pastoralist 
societies and that it did so because it could not otherwise procure horses and chariots, resources that 


originated in the Eurasian steppes and that were necessary for waging war. 
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Theories of social development could probably articulate more compelling analyses of social 
stratification by drawing on studies of the lifeways of pastoralists, but also the lifeways of communities 
that were or are able to exercise exclusive control over resources, since it is the exercise of exclusive 
control that is the key to stratification. Pastoralism is one form in which exclusive control over a resource 
is implemented. There are still opportunities for new ways of thinking about the pastoralist worldview, 
as exhibited in Indo-European mythology. A recent proposal that highlights the highly stratified 
character of the Indo-European outlook as expressed in mythology suggests that the fundamental 
worldview of Proto-Indo-European pastoralist society reserved the status of human only to those who 
exercise control, the herders. The other elements of society are dehumanized and are categorized as 
dog or sheep. They either assist the herder as a sheepdog or serve the herder’s consumption as sheep 
(Nakagawa 2021). There is perhaps an implicit reference to Thrasymachus’s conception of justice in 
Republic 343b in this arrangement. The new tripartite proposal suggests that speakers of proto-Indo- 
European thought lineage relationships applied only to themselves, those rich in herds. They would not 
apply to humans that were slotted to play the second and third roles. This view assumes that 
sheepherding was the primary occupation of the speakers of Proto-Indo-European and that it was the 
herding of sheep, not large animal domesticates, that shaped their social outlook. Palaeozoological 
evidence might help sort out the plausibility that a sheepherding model was fundamental to how 
speakers of Proto-Indo-European construed their social world. 

Domesticated dogs have indeed been present in Siberia since the Late Paleolithic (Perri et al. 
2021). Faunal analyses of the Pontic-Caspian steppes argue for the appearance of animal domesticates 
sometime in the last half of the sixth millennium BCE from a western source, the farmers of the Linear 
Pottery Culture. The whole package, including cattle, pigs, sheep, and goats, is first brought to west 
Ukraine (Motuzaité Matuzeviciuté and Telizhenko 2016, 103). From there, domesticated animals would 
have made their way to the Dnieper Basin. Animal domesticates appear in the Lower Volga Basin around 
the first half of the fifth millennium (Vybornov et al. 2015, 68, 72). There is apparently no stage at which 
only domesticated sheep to the exclusion of cattle were being herded in Dnieper and Volga basins 
(Motuzaité Matuzevicitté 2014, Table 2). Faunal analyses for most of the areas relevant to the origins of 
the Proto-Indo-Europeans tend not to favor the claim that a shepherd/dog/sheep relationship was 


primordial. 
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Nevertheless, it is not clear whether there were only domesticated sheep in the northern 
Caspian Sea region or whether the lack of cattle bones in the area reflects limited bone sampling 
(Vybornov et al. 2015, 73). While the region to the north of the Caspian Sea does not seem to be favored 
as the ultimate source of the Proto-Indo-Europeans, one cannot really say for sure. The Proto-Indo- 
Europeans acquired substantial Caucasus Hunter-Gatherer admixture, the source of which is still 
unknown. Perhaps this source population specialized in sheepherding. One therefore cannot entirely 
rule out that some sheepherding community had an impact on the formation of the Proto-Indo- 
Europeans. The issue is resolvable and might soon be. Whatever the verdict, Nakagawa’s proposal offers 
fertile ground for thinking about how Dumézil’s thesis could apply to the Proto-Indo-European question. 
It could continue to do so as a model-to-think-about even if not directly supported by paleozoological 
evidence because it forcefully highlights an important feature, the inegalitarianism amply manifested 
in Indo-European myths. It also serves as a reminder that stratification is not compellingly explained as 
something that seamlessly evolved from surplus-generating farmers, as theories of social development 
appear to assume. 

The Platonic ideal of justice can be thought of as a distant, literary echo of the preliterate 
pastoralist ethos expressed in myth. It is the impact of steppe social stratification that we see reflected 
jointly in Plato’s narrative of an ideal society and the Late Shang’s ritual of exclusion. In both cases the 
rulership exercises the prerogative of decision-making. Its rule is supported by a warrior elite. The 
Platonic conception of justice would have each order within society act in accordance with its proper 
function. This applies especially to those who support the community through productive labor. They 
are excluded from deliberating about the conduct of community business (Plato 1961, 421c, 433b, 4344). 
Their participation in deliberation about community affairs would be, in the Platonic view expressed 
in Republic, a corruption of justice. It would be incompatible with human excellence. 

Late Shang oracle bone inscriptions give us something not available for Europe, a ringside view 
of the definitive implementation of stratification. The public manifestation of the ruler’s wisdom in 
deliberation needed to be punctuated by ostentatious sacrifice of human lives and sent a message its 
audience could not have failed to register. It conveyed in an overwhelming sensory experience what 


Republic could only express in a shadow form, which is that, for the greater part of the polity, the just 
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order of society rested on most of its members bearing witness to their own exclusion from community 


affairs. 
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APPENDIX 


This appendix provides the results on which the statements concerning populations are based. Only 


new results, not available in the literature as of this writing, are presented. The following are the samples 


available as of this writing and on which the results are based. 


SAMPLES FROM NING ET AL. 2020: 


Sample ID, location and dates of samples: 


Grouped as Late Shang (2 samples): JXKNTM23, Jiaozuoniecun, 1231-123 calBCE; JKNTM2, 
Jiaozuoniecun, ~3000 BP. 

Grouped as Longshan (8 samples): HJTM107, Haojiatai, 2118-1950 calBCE; HJTM1og, Haojiatai, 
2031-1888 calBCE; PLTM312, Pingliangtai, 2135-1939 calBCE; PLTM313, Pingliangtai, 2118-1894 
calBCE.; PLTM310, Pingliangtai, 2275-2045 calBCE; PLTM3u, Pingliangtai, 2201-1844 calBCE; 
WD-WT1Hi6, Wadian, 2239-2033 calBCE; WD-WT5Ma2, Wadian, 4000-3900 BP. 

Grouped as Yangshao (8 samples): WGM35-1, Wanggou, 5500-5000 BP; WGM20, Wanggou, 
5500-5000 BP; WGM35, Wanggou, 3354-3106 calBCE; WGM43, Wanggou, 5500-5000 BP; 
WGM70, Wanggou, 5500-5000 BP; WGM76S, Wanggou, 5500-5000 BP; WGMoga, Wanggou, 
5500-5000 BP; XW-MiRi38, Xiaowu, 4225-3987 calBCE. 

Grouped as Amur River Valley Early Neolithic (AR_EN) (2 samples): WQM4, Wuqi, 5430-5270 
calBCE; ZLNR-2, Zhalainuoer, 5525-5460 calBCE. 

Grouped as Lower Xiajiadian (3 samples): EDM124, Erdaojingzi, 1664-1543 calBCE; EDMi39, 
Erdaojingzi, 3970-3294 BP; EDM176, Erdaojingzi, 3970-3294 BP. 

Grouped as Qijia (7 samples): JCKM1-1, Jinshankou, 1948-1884 calBCE, LJM14; Lajia, 4o00-3800 
BP; LJM25, Lajia, 4000-3800 BP; LJMa2, Lajia, 4000-3800 BP; LJM3, Lajia, 2125-1959 calBCE; 
LJM4, Lajia, 4000-3800 BP; LJM5, Lajia, 4000-3800 BP. 

Grouped as Shimao Late Neolithic (3 samples): SM-SGDLM27, Shengedaliang, ~4000 BP; SM- 
SGDLM6, Shengedaliang, 2193-2035 calBCE; SM-SGDLM7X, Shengedaliang, ~4000 BP. 
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SAMPLES FROM YANG ET AL. 2020: 


Sample ID, location and dates of samples: 
e Bianbian, Bianbian, Shandong, 9545-9480 calBP. 
e Boshan, Shandong, 8320-8040 calBP. 
e Liangdao2, Liang Island, 7590-7560 calBP. 
e § Qihe2, Fujian, 8428-8359 calBP. 


SAMPLES FROM WANG ET AL. 2020: 


Sample ID, location and dates of samples: 
e Grouped as Mongolia_LBA_2 Ulaanzukh (4 samples), 112960, l12972, 114037, 113964, Ulaanzukh, 
1447-1296 calBCE. 
e All other individuals/populations are from a curated dataset, V42.4, the dataset current at the 
time of writing, available at https://reich.hms.harvard.edu/allen-ancient-dna-resource-aadr- 


downloadable-genotypes-present-day-and-ancient-dna-data. 


For inferences conceming relationships among populations, the software used is gpDstat 755, 
f4 mode; qpWave 410, setting allsnps: YES. 

f4 statistics measure the covariance of allele frequency differences between two populations 
pairs (Haak et al. 2015; Patterson et al. 2012). go Wave summarizes information from multiple /4 statistics. 
qpWave can be used to make inferences about whether a set of populations (also called “left 
populations”) are cladal with respect to a set of reference populations (also called “right populations”). 
It can also be used to indicate how many waves of populations can account for admixture among 
populations (the “left populations”) with respect to a set of reference populations (“right populations”). 
Reference populations are populations from which there is no recent gene flow into the “left 
populations.” 


The choice of reference (“right”) populations closely tracks Yang et al. 2020: 


Ethiopia_4500BP_published.SG, Russia_Ust_Ishim_HG_published.DG, Russia_Kostenki14.SG, 
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Iran_GanjDareh_N, Yana_UP.SG, Russia_HG_Karelia, Papuan.DG, Indian_GreatAndaman_10oBP.SG, 
USA_Ancient_Beringian.SG, China_Tianyuan, Ikawazu, Kolyma_M.SG, Laos_Hoabinhian.SG, 
Russia_BA_Okunevo.SG, Indus Periphery (merged Turkmenistan_Gonur_BA_2 and 
Iran_BA2_ShahrISokhta). These samples are in the V42.4 dataset. 

For inferences using gp Wave, the cut-off point for not rejecting results is p > 0.05. In some cases, 


results at p > 0.01 are noted. 


SECTION 1: POSSIBLE RELATIONSHIP BETWEEN LATE SHANG AND AN AS-YET UNSAMPLED 


SHANDONG POPULATION 


Using qpWave for cladality tests of Central Plains populations and northern neighbors with Boshan, a 
Shandong representative, one can establish that no population is cladal with Boshan when Bianbian, 
an earlier individual from Shandong, is included in the reference (“right”) populations, representing 
deeper ancestry, from which no recent admixture is expected (Table 1a). 


The set of reference (“right”) populations for these models includes Bianbian and Qihez. 


Table1a Test of cladality: Boshan, Late Shang, and other populations of the Central Plains and northern 


neighbors 


X and Boshan in “left” —_ p-value 


X=Late Shang 9.72E-06 
X=Longshan 1.50E-05, 
X=Yangshao 1.15E-04 
X=Lower Xiajiadian 2.42E-03 
X=Qijia 1.12E-07 


X=Shimao Late Neol 1.11E-03 


X=Mongolia Ulaanzukh 5.25E-o9 


However, one cannot reject that Late Shang is cladal with Bianbian if Bianbian is rotated out of the 


reference (“right”) populations into the “left” populations and treated as a possible source, an indication 
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that there was gene flow from a Shandong-like population in Late Shang. If non-rejectability is 
broadened to include models with p = 0.01, then Longshan and Lower Xiajiadian may also have received 
gene flow from a Shandong-like population, and so would Yangshao, at least given the samples available. 
Qijia, Shimao Late Neolithic, and Ulaanzukh do not give evidence of gene flow from a Shandong-related 


population (Table 1b). 


Table 1b Test of cladality: Bianbian, Late Shang, and other populations of the Central Plains and 


northern neighbors 


X and Bianbian in “left” p-value 


X=Late Shang 1.02E-o1* 
X=Longshan 
X=Yangshao 


X=Lower Xiajiadian 
X=Qijia 1.67E-05 
X=Shimao Late Neol 9.06E-03 


X=Mongolia Ulaanzukh 1.12E-05 


* light-green shading indicates p > 0.05 


+ light-yellow shading indicates p > 0.01 


In comparison with Longshan, Yangshao, and Lower Xiajiadian, Late Shang has a stronger 
affinity to a Shandong-like population. Qijia and Shimao Late Neolithic do not show this affinity. They 
are not likely to be a major source of population influx into Late Shang, nor can one anticipate that 
Ulaanzukh was a major source of population influx. That descendants of the Qijia and Shimao Late 
Neolithic cultures are not likely to be major sources of population influx into Late Shang society is an 


informative result. 


Conclusion 
It is possible that Late Shang differs from earlier Central Plains populations, but also from 
northern neighbors, by an affinity with an as-yet unsampled population that is here represented by an 


individual from Shandong from the period of the transition to the Neolithic. 
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SECTION 2: NORTHERN SHIFT FROM LONGSHAN TO LATE SHANG AND POSSIBLE SIMILARITY 


WITH AN AS-YET UNSAMPLED SHANDONG POPULATION 


The issue of whether there was a north-south movement of populations from the Longshan period to 
Late Shang can be addressed by looking at whether there was a change in affinity for a northern 
population over a southern one in the transition from Longshan to Late Shang. Amur River Basin Early 
Neolithic (AR_EN) is used here to stand for a northern population, while Qihe2, from Fujian, represents 
a southern coastal population. Mbuti is a stand-in for an outgroup population that is genetically equally 
distant from all the populations examined. 

If the Z-score of the f, statistic of the form f, (Mbuti, X; Qihe2, Amur River Early Neolithic) is 
close to zero, the population X is symmetrically related to the southern and northern populations. If Z 
is significantly positive (Z = 3), population X shares more affinity with the north Asian rather than the 
south Asian population. 

Given the results in Yang et al. 2020 and Ning et al. 2020, all tested populations are expected to 
show an affinity to a northern population, that is, Amur River Early Neolithic, over a southern 
population represented by Qihe2. This would be indicated by a positive Z-score for the f, statistic. A 
significant result has |Z| = 3. Ning et al. 2020 also report results at a lower threshold, |Z] = 2. 

Late Shang individuals show greater affinity with a north Asian population in comparison with 
the sampled Longshan individuals. Some of the northern shift could be due to the contribution of a 


combination of any of the other northern populations (Lower Xiajiadian, Qijia, Shimao, Ulaanzukh.) 
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Table 2a Comparative strength of affinity for a north Asian population among Late Shang 


and other populations of the Central Plains and northern neighbors 


xX J, (Mbuti, X; Qihe2, ARLEN) Standard Error Z  #SNPs 
Late Shang 0.003096 0.000916 3.381 70373 
Longshan 0.00187 0.000705 2.652 74238 
Yangshao 0.002323 0.000792 2.932 74133 
Lower Xiajiadian 0.003148 0.000984 3.199 67932 
Qijia 0.003835 0.000774 4.956 74024 
Shimao Late Neol 0.002834 0.000878 3.227 73924 
Mongolia Ulaanzukh 0.005408 0.000772 7.001 73155 


It can also be noted that Late Shang shows a northern affinity that is similar to that of Boshan, a 
representative of a Shandong Neolithic population, and so the northern shift in Late Shang can be due 


to an as-yet unsampled Shandong population (Table 2b). 


Table 2b Boshan: Affinity for a north Asian population 


xX J, (Mbuti, X; Qihe2, ARLEN) StandardError Z  #SNPs 
Boshan 0.003479 0.001054 3.301 73512 
Conclusion 


There appears to be a northern shift in the Central Plains from the Longshan period to the Late Shang. 
It is possible that a blend derived from populations like Shimao Late Neolithic, Lower Xiajiadian, Qijia 
Late Neolithic, or Ulaanzukh could have accounted for some of the northern shift in Late Shang in 
comparison with Longshan, although the contribution of Qijia, Shimao, or Ulaanzukh could not have 
been major, given their lack of Shandong-like affinity, as noted in Section 1. 

Boshan, a Neolithic-era individual from Shandong that represents an as-yet-unsampled 


Shandong population, is more north-shifted than Central-Plains Longshan. That is consistent with an 
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as-yet unsampled population from Shandong’s being a possible source of the northern shift in Late 
y pied pop g gap 


Shang in comparison with the Central Plains Longshan. 
SECTION 3: POSSIBLE PRESENCE OF ULAANZUKH IN LATE SHANG 


qpWave is used to test whether the hypothesis that two waves of distinct populations, represented by 
Liangdaoz and Mongolia Ulaanzukh, can model various populations of interest (X). The reference 
populations (“right populations”) for these models is the full set, including Bianbian and Qihez. 
Liangdaoz represents a southern source. 

Only in the case of Late Shang is the hypothesis that Mongolia Ulaanzukh can serve as a 
northern source clearly not rejected. The hypothesis is not rejected for Lower Xiajiadian at a lower 


threshold. It is rejected for all other populations (Table 3). 


Table 3 Ulaanzukh can model Late Shang and, perhaps, Lower Xiajiadian 


X, Liangdaoz, and Mongolia Ulaanzukh in “left” p-value 


Late Shang 1.04E-o1" 
Longshan 1.08E-07 
Yangshao 5:35E-07 
Lower Xiajiadian 

Qijia 3.43E-09 
Shimao Late Neol 2.67E-05 


* light-green shading indicates p > 0.05 


+ light-yellow shading indicates p > 0.01 


Conclusion 

It is possible that Ulaanzukh was present in Late Shang society. Given that the result for Lower 
Xiajiadian is significant at p > 0.03, it is possible that individuals similar to the Ulaanzukh samples made 
their way from Mongolia to the Central Plains via the West Liao River Basin and that their presence 


might have had some impact on the composition of the Lower Xiajiadian population. 
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